INTRODUCTION
Specimens of mullet, Mugil platanus, from Cananéia, São Paulo State, Brazil, have been previously studied by Ranzani-Paiva & Ishikawa (1996) and Ranzani-Paiva et al. (1997) . Using the allometric condition factor (K) these authors did not detect any effect of parasitism on state of mullet health. Significant differences were found only when a statistical comparison was made of specimens maintained under different salinity conditions.
The allometric condition factor (K) is totally dependent on both the length and weight of the fish, and is influenced by factors such as gonad maturation, feeding, and amount of fat (Verani et al., 1997) .
The relative condition factor (Kn), first defined by Le Cren (1951) and used initially by Eckmann (1984) to select females of Brycon cf. erythropterus induced to spawn by hypophysation, corresponds to the ratio between observed and theoretically expected weight for a given length. It allows statistical comparison between the estimated value of Kn and the central value Kn = 1.0 (Anderson & Gutreuter, 1983; Verani et al., 1997; Andrade-Talmelli et al., 2001; Romagosa et al., 2001) . Ranzani-Paiva et al. (2001) , using the Kn to compare individuals of Salminus maxillosus from the Mogi-Guaçu River, São Paulo State, showed that, in general, females presented better physical conditions than males.
This index has also been chosen to determine the effect of parasites on their host in natural populations and was so used by Silva-Souza (1998) and Warpechowski (2002) in fish from the Tibagi River, Paraná State, and by Ranzani-Paiva et al. (2000) and Tanaka (2000) in fish from the Paraná River, Paraná State, Brazil. The Kn was also used by Tavares-Dias et al. (1999 , 2000 to evaluate the state of health of fish in captivity.
The aim of this study was to determine, using the Kn, the effect of co-infestation by Monogenoidea, Copepoda, Trichodina sp., and Hirudinea on mullet health.
MATERIAL AND METHODS
A total of 334 specimens of the mullet, Mugil platanus Günther, 1880, collected monthly from July 1988 to June 1989 in the estuarine region of Cananéia, São Paulo State, Brazil (Lat. 25°00'S -Long. 47°55'W) were examined. Individuals larger than 30 cm in total length were captured in fixed fencetraps, and those smaller than 30 cm were collected with throw nets in coastal ponds located on Ilha Comprida and Ilha do Cardoso islands, where the salinity is lower than it is in the estuary.
Fish were transported to the laboratory of the Oceanographic Institute of the University of São Paulo in Cananéia, where they were maintained in 1000-liter asbestos-reinforced concrete tanks until parasite collection. The water in the tanks was continuously aerated using a compressor.
Each fish was weighed (Wt -total weight in grams), measured (Lt -total length in centimeters), and then decapitated. Gill scrapings were inspected under a light microscope to detect protozoans. The entire gills were removed and examined under a stereomicroscope for the presence of metazoan parasites along each gill arch separating the lamellae.
Total weight and total length values of all 334 mullet specimens examined were used to adjust the weight-length relationship curve. The a and b values, 0.012 and 2.893 respectively, were used to calculate the theoretically expected weight (We) and, then, the relative condition factor (Kn = Wt/ We). The mean Kn values of each fish group infested with different parasites and of the nonparasitized group were compared to the standard Kn = 1.0 by Student's t test. Statistical comparison (p < 0.05) of total length and total weight means among the different parasitized groups and between each one and the control group was performed with Tukey's test (p < 0.05).
RESULTS
The total length of 334 mullets (Mugil platanus) varied between 11.4 and 67.8 cm and the weight was between 15.0 and 2,800 g. Four mullets were not parasitized and the others showed the following groups of parasites: Trichodina sp., Monogenoidea, Copepoda, and Hirudinea. When the occurrence of each particular parasite group was considered independently of that of the others, the 118 specimens infested with monogenoideans had, on average, weights lower than expected (Kn < 1.0). Mean Kn values of all mullets with gills not parasitized by monogenoideans were equal to (Kn = 1.0) or higher than that expected (Kn > 1.0) ( Table 1) .
Examination of the mullets with gills infested by different parasite groups showed that the 81 fish co-infested with copepods, monogenoideans, and Trichodina sp. had a Kn < 1.0 (Table 2) . The other parasitized specimens and those not parasitized had weights equal to or greater than that theoretically expected. Similar results were obtained when comparing total length and total weight among the different groups. Mullets co-infested with copepods, monogenoideans, and Trichodina sp. were statistically smaller and leaner than the others (p < 0.05).
The lack of a statistically significant difference from the standard value of 1.0 for the mean Kn of fish infested with only monogenoideans (2), co-infested with monogenoideans and copepods (8), or co-infested with monogenoideans and Trichodina sp. (13), may have been due to the small number of specimens studied. However, there is a tendency for the Kn values of these animals to be lower than 1.0 (Figs. 1 and 2 
DISCUSSION
The relative condition factor (Kn) has been used by Silva-Souza (1998) spp. (Eiras, 1994) . Mullet health in Cananéia was not affected by hirudinean parasitism. This was also verified by Ranzani-Paiva et al. (1997) based on hematological parameters. The pathogenicity of monogenoideans varies according to species, infestation intensity, and attachment site. Monogenoideans on gill filaments may cause cell hyperplasia and excessive mucous production, reducing breathing capacity of the fish. According to Faisal & Iman (1990) , monogenoidean parasitism can decrease the fish Kn because of the hemophagic nature of some species. This was evidenced by results with Mugil platanus in the present work. As demonstrated in Table 1 , specimens with monogenoideans had a Kn lower than 1.0, whereas fish not infested by these parasites had Kn > 1.0.
Parasite infestation damage is not easily found in natural or in culture populations. Leporinus macrocephalus and Piaractus mesopotamicus maintained in captivity and co-infested with monogenoideans, Trichodina sp., Lernaea cyprinacea, Ichthyophthirius multifiliis, and Piscinoodinium pillulare showed mean total weight values close to that theoretically expected (Kn = 1.0) (Tavares-Dias et al., 1999) . Similar results were found by Ranzani-Paiva et al. (2000) for Schizodon borellii and Prochilodus lineatus, from the Paraná River, parasitized with monogenoideans, nematodes, and ergasilids.
To conclude, in the estuarine region of Cananéia monogenoideans harm the normal development of Mugil platanus specimens. This occurs especially when there is co-infestation with copepods and Trichodina sp., which leads to decreased total weight of the animals. In nature, this parasitic effect could be negligible. However, for mullets in captivity coparasitism could lead to an appreciable economic loss.
Steindachnerina insculpta from the Tibagi River showed no alteration in weight when found to be suffering from ocular parasitism by Diplostomum sp. metacercariae (Warpechowski, 2002) . Ranzani-Paiva et al. (2000) studied the relative condition factor of Schizodon borellii and Prochilodus lineatus from the Paraná River, and showed that specimens co-infested with Cucullanus pinnai in the intestine and Dactylogyridae in the gills have a total weight close to that expected.
Tanaka (2000) did not find any correlation between parasitism and the relative condition factor in Serrasalmus spilopleura and S. marginatus from the Paraná River.
Mugil platanus from the lagoon-estuarine region of Cananéia seems to be affected by monogenoidean gill parasitism. On the other hand, co-infestation with copepods, Trichodina sp., and Hirudinea does not seem to cause damage to these fish, whose weight was higher than expected.
According to Thatcher & Boeger (1983) and Thatcher (1991) , copepods cause epithelial hyperplasia, metaplasia, and lamellar fusion in the gill filaments of their hosts. This thereby reduces blood circulation in the filaments and causes necrosis. Copepod effect on weight and condition factor of hosts has been observed in several fish species, mainly in cases of high infestation intensity (Eiras, 1994) . Copepods found in mullet gills, however, do not seem to alter the condition of these fish, unless they are co-infested with monogenoideans.
Trichodinidae species of marine fishes often infect the gills, while those of freshwater fishes parasitize the skin. Trichodina spp. are essentially ectocommensals feeding on waterborne particles and bacteria as well as detritus particles from the fish surface. Trichodina spp. never occur in large numbers on a healthy fish. When occurring in small numbers, the irritation caused by attachment of their adhesive disc is negligible. Under stressful conditions, trichodinids can proliferate extensively, causing damage to epithelial or epidermal cells, and behaving like dangerous ectoparasites as they feed on injured cells and associated bacterial growth (Lom & Dyková, 1992) .
The direct impact of hirudinean infestations on fish seems to be negligible; however, ulceration, loss of blood ingested by the parasite, and hemorrhage can occur. The most important consequence of this infestation is probably the transmission of other parasites such as Trypanosoma spp. and Cryptobia
